The aerial part of Lonicera japonica T HUNB.(Caprifoliaceae)is used as a folk medicine in Japan(Japanese name Nindou)and China.1)However,little is known about the constituents of the plant, and saponins have not been reported from the plant.Recently,several saponins were isolated from a European Lonicera sp.plant,L.nigura,as molluscidal2)constituents.3) Therefore,as a part of our work on saponin chemistry,the isolation and structural elucidation of saponins of L.japonica were carried out.The materials for the study were collected at three different places,i.e.,the Medicinal Plants Garden of the University of Shizuoka(named type A),a Shimogamo-machi(named type B)and Tsukuba Medicinal Plants Research Station(named type C).In the previous paper,the isolation of iridoid glucosides from the type A materials was reported. 4) From type A material,saponins 4,9,10 and 11 were isolated,from type B material, saponins 4,10 and 12 were isolated,and from type C material,saponins 1,2,3,5,6,7 and 8 were isolated.The structures of these saponins were elucidated by spectral,especially carbon-13 nuclear magnetic resonance(13 C-NMR)spectral,and chemical evidence.The saponin compositions of the materials collected at several places were checked by mean of thin layer chromatographic(TLC)and densitometrical methods.Saponins are generally considered to have hemolytic activity,5)so the isolated saponins were tested for hemolytic activity.
The isolation of saponins in the case of type A material is illustrated in Fig.1 .The aerial parts were extracted with hot water and methanol(MeOH),successively,and the extracts were treated as shown in Fig.1 .In the course of the purification,treatment with MCI gel HP-20 resin was effective to remove iridoid glucosides,as described in the experimental section. The type B and type C materials were also treated in the same way as type A material (described in the experimental section).
Saponin Compositions of L.japonica from Different Sources
The saponins isolated from L.japonica contained oleanolic acid and hederagenin as aglycones.These saponins were classified into two types,rhamnosyl-arabinosyl type and As mentioned above,the saponin constituents of the type C material were significantly different from these of the type A material.The saponin constituents of the type C L .japonica were almost the same as those of a European Lonicera sp.plant,L.nigra.It is interesting that the compositions of saponins in the same spacies of L.japonica from different regions in Japan were significantly different,whereas the composition of saponins of the type C L .japonica was almost the same as that of a different species,L.nigra in Europa. We next compared the saponin constituents of several materials collected at different places in Japan by TLC with densitometry.The material from the Medicinal Plants Garden of the University of Shizuoka contained saponins 10 and 11 as the main constituents,but the materials from Shimada and Nara contained only saponin 10.The materials from Hiroshima and Izu Medicinal Plants Research Station showed the presence of several saponins,which were not identical with those isolated from the types A,B and C.Purchased sample of the crude drug"Nindou"and Tsukuba-shi showed the presence of no saponins. It is noteworthy that the compositions of saponins in different specimens of L .japonica were significantly different.
Hemolytic Activity
Saponins are generally considered to have hemolytic activity,so we examined the hemolytic activity of these saponins of L.japonica according to Arima et al .0)Dimethyl sulfoxide(DMSO)was used at the concentration of 8.3%,because of the insolubility of some of the saponins.The results are given in Table III .The monodesmosides,such as 1-4 , showed strong hemolytic activity.In particular,2 and 3,which have glucosyl-arabinosyl moiety at C-3 showed very strong hemolytic activity.No difference of activity between oleanolic acid saponins and hederagenin saponins was observed.On the other hand , bisdesmosides,such as 5-12,showed relatively weak activity;5 and 6,which have an arabinosyl moiety at C-3 and a gentiobiosyl moiety at C-28,showed no hemolytic activity .
Experimental
All melting points were measured on a Yanagimoto micro melting points apparatus and are uncorrected.1Hand 13C-NMR spectra were measured on a JEOL JNM-FX-90 NMR spectrometer at 89.55 and 22.5 MHz, respectively,in pyridine-d5;chemical shifts aregiven in ppm with tetramethylsilane as an internal standard.MS were recorded on a JEOL JMS-DX303 mass spectrometer.CD spectra were recorded on a JASCO J-20A automatic recording spectropolarimeter.Optical rotations were determined on a JASCO DIP-140 digital polarimeter.Column chromatography was carried out on Silicagel Type 60(Merck phase)togive saponins 10(1g)and 11(300mg).These products were further purified by HPLC(Develosil C-8 column and YMC ODS-7 column)using an acetonitrile-water solvent system.The McOH extract was concentrated and fractionated between water and ethyl acetate(AcOEt),and the resultant water layer was passed through an MCIgel HP-20 column.The McOH eluate thus obtained was repeatedly chromatographed on an SiO2 column as described above togive saponins 4(200mg)and 9(120mg),which were finally purified by HPLC as described above.
Fresh aerial parts(4.5kg)of L.japonica(type B material),collected in October,1986,at Shimogamo-machi, Shizuoka-ken,were extracted and separated as in the case of type A material togive saponins 10(500mg)and 12 (800mg)from the water extract and saponin 4( 
Methanolysis of Saponins 1-12-A
solution of saponins(ea.1mg)in 5% HCl-Me0H(3ml)was refluxed for 4 h.The reaction solution was poured into water and passed through HP-20 to give a water eluate and Me0H and eluate.The Me0H eluate was dried and the aglycones were identified by TLC(solvent,CHC13:Me0H=10:1)and HPLC(column,TSK gel 80 Tm,solvent,CH3CN:water=80:20)comparison with authentic oleanolic acid or hederagenin.The water eluate was further passed through Amberlite IR-45 for neutralization and concentrated to give the methyl sugars fraction. p-Br-Benzoylation of the Methyl Sugars-The methyl sugars and p-bromo-benzoyl chloride(excess)in pyridine(1ml)were heated at 90 "C overnight.Then the reaction solution was poured into water and extracted with hexane.The hexane solution was washed with water and concentrated.The methyl sugar p-Br-benzoates were analyzed by HPLC(column,TSK gel 80 Tm;solvent,CH3CN:H2O=90:10),and identified by comparison with authentic methyl sugar p-Br-benzoates(a-methyl arabinopyranoside per-p-Br-benzoate;7.2 min,a-methyl rhamnopyranoside per p-Br-benzoate;8.8 min,a-methyl glucopyranoside per-p-Br-benzoate;12.8 min).
Determination of the A-Values-Per-p-Br-benzoates of methyl sugars were purified on an analytical scale by HPLC and the ultraviolet spectra and CD spectra of the collected peaks were directly measured.The concentrations of the benzoates were calculated from the absorbance and the reported extinction coefficients(57200 for tri-p-Brbenzoates and 76400 for tetra-p-Br-benzoates).The A-value was calculated from the CD data as follows.
A-value=of first Cotton of second Cotton
Alkaline Hydrolysis of Saponins 7,8,10 and 11-A solution of saponin 7(1mg)or 8(1mg)in 10ml of 0.5 N KOH-MeOH solution,was refluxed for 1 h.The reaction solution,was passed through HP-20.The Me0H eluates gave prosapogenins 3 and 2,respectively.These were identical with the natural 3 and 2 on TLC.
Saponins 10(50mg)and 11(50mg)were treated as described above to give prosapogenins 4(21mg)and 15 (22mg)."C-NMR data for 15 are given in Table I .
Deacetylation of Saponin 12-A solution of 12(1mg)in 2% KOH-MeOH solution(10ml)was stirred at room temperature for 30 min.The reaction solution was passed through Amberlite IR-120 for neutralization,and concentrated to give 10.This product was identical with the saponin 10 by TLC using two different solvent systems, i.e.,CHC13:MeOH:H2O=65:35:10,lower phase and isopropanol:AcOEt:H2O=4:8:5,upper phase). Test of Hemolytic Activity-Hemolytic activity of the saponins was tested according to Arima et al.method.10) Sheep red blood cells were collected from a commercial sheep red blood cell suspension(Denka Seiken Co.,Ltd., Tokyo,Japan)by centrifugation at 1500 rpm for 5 min,washed with 0.86% NaCI solution 3 times and suspended in 100 volumes of NaCI solution.Samples were dissolved in 8.3% DMSO in 0.86% NaCI solution and then an equal volume of the red blood cell suspension was added.After incubation of the mixture for 4 h at 37 'C,the hemolytic activity was determined according to the following equation: pc:absorbance of complete hemolysate in water c:absorbance of negative control a:absorbance of sample solution
